frog was punctured in different regions. As I have pointed out elsewhere the results that Roux obtained even from the same kind of operation are often so different that no conclusions can safely be drawn from them in regard to the kinds of material contained in different parts of the egg. The discrepencies in the results are due to the difficulty of performing the same identical operation each time that the egg is injured, even when an attempt is made to puncture the same region. I have met with the same difficulties in my own experiments, but in these, owing to the presence of the furrows, the results of the operation can be more easily detected, and the great variety of results that immediatly follow the operation can be seen. Despite the fact that I attempted to puncture the egg at the top the outflow of material that followed the operation involved sometimes more of the posterior side of the egg, sometimes more of one or of the other lateral region of the egg, and sometimes, but less often, the anterior side. If the outflow is extensive, even the yolk from the center of the egg may push upwards and flow out of the opening', while the superficial material of the top, that is apparently more tenacious, loses relatively less of its substance. By heating the needle the injured region may be coagulated, and the outflow sometimes lessened, but in most of the cases here described a cold needle was used.
Results.
Many of the egg disintegrate completely if the injury is severe. If the injury is small and little or no substance protrudes, or is lost, normal development may take place. In most of the cases described in this paper the injury was quite extensive, and in the most extreme examples a half to three quarters of the contents of the egg may have been lost; yet in some cases the egg continued to develop as far as the gastrula stage. The following examples show some of the results of the operation. Fig. 1 represents an embryo that developed from an egg stuck at the top with a cold needle in the two-cell stage. A wide gastrula opening is present. At one side the upper parts of the egg are more injured than on the other, and on the less injured side faint indications of a lateral extension of the dorsal lip are present. A longitudinal section through this embryo is shown in Fig. A . It is seen that the whole top of the egg has been destroyed, the yolk and the region of the dorsal lip alone being uninjured. In the region above the invagination ectoderm and mesoderm are present and continuous. All other parts of the embryo are absent.
The next figure, Fig. 2 , shows another embryo that developed from an egg injured at the top with a hot needle during the two cell stage. The exovate appears to lie at one side, but was not attached, and fell off when the membranes were removed. Exovates of this sort that have shifted their position might easily lead to erroneous conclusions, if it were not known that they had become detached and had lost their place. A section of this egg~), Fig. B~ shows that the injury has mainly involved the top of the posterior side of the interior rather than the surface. The in-pulling of the yolk cells, to form the gastrula rim, is seen on the left side of the figure. Other sections show a deeper invagination, and the opposite side of the egg is more injured than in this section. Fig. 3 is also from an egg in which the top was stuck at the two-cell stage. An embryonic region is faintly outlined on the surface, and the sections show that the dorsal region of the embryo is present, beneath which there is a deep archenteron extending high up in the dark hemisphere, Fig. C . The opposite side of the egg is much injured. Fig. 4 of the same set shows that a very small part of the egg has been left. Sections show, Fig. D , that while the nuclei have divided to a small extent the protoplasm is undivided and much vacuolated. Fig. 5 , also of the same series, shows an embryo in which a small blastopore is present, l~ear it, and attached to the egg, is a small exovate which is also gastrulating, Fig. E . It might be imagined that this exovate arose at the top of the egg and gastrulated along with the rest of the egg, but such an inference would be, I believe, erroneous. Either the injury involved the material on the posterior side of the egg above the equator, or else the posterior side of the eg~ has burst during the gastrulation period, and the ectoderm of the extruded part continued to roll over the yolk portion. Cases like this if not carefully followed, may easily lead to a wrong interpretation.
The following four cases represent embryos fi'om eggs that were stuck at the top of the four-cell stage. lost; a part of the material remaining sticking to the top. A faint gastrula-rim extends around the egg. Sections show, Fig. F , that much of the material of the top has been lost. A large segmentation cavity is present. Very little uninjured material is found above the blastoporic rim, and this shows scarcely any differentiation into ectoand mesoderm. The embryo drawn in Fig. 7 is similar in many ways to the last, but a deeper invagination has taken place, Fig. G . The differentiation anterior to the blastopore is much further carried out than in the last case. The top of the egg, and the whole of the posterior side is devoid of ectoderm. Fig. 8 shows an embryo much reduced in size, having lost much of the material of the top and posterior sides. Gastrulation has nevertheless taken place, and in the region above the dorsal lip the layers are well differentiated, Fig. H . Fig. 9 also represents an embryo much reduced in size, but with a large gastrula-mouth that extends well into the yolk, as shown in sections, Fig. I . Ectoderm and mesoderm are to be distinguished in the region above the invagination, but indications of an embryo are lacking.
Summary.
The results show that by removing the material of the top of the egg much of the embryo-forming-substance is lost, and although these eggs were kept for some time the dorsal parts of the embryo did not appear. The region of the blastoporie lip is usually left, and invagination takes place. The process of invagination is apparently independent of the presence of embryo-forming material anterior to the region of gastrulation. The results indicate, if they do not prove, that the material of the gray crescent is less often lost than the material of other parts of the egg, and it is not improbable that this may be due to its being more tenacious, so that it does not exude when the other substances flow out of the opening. A ring of similar substance must be supposed to exist around the egg, so that the blastoporie rim also often develops; but the material on the posterior side is more often lost than that of the ring elsewhere.
While the results support, in general, the conclusions reached in the VI paper of this series, yet taken alone they are too fragmentary to establish the above mentioned conclusions, and the operation itself is too uncertain to draw fimher inferences than those fndieated above. Nevertheless it is certainly significant to find that when the material of the top of the egg is lost, the dorsal structures fail to put in an appearance, while the gastrulation process begins independently of their presence or absence.
Zusammenfassung. The only experiments on the frog's egg that deal directly with the injurious effeets of cold on its development are those of HEL'TWm ('94, '96, '98) , SCHULTZE ('94, '99) , LILLII~Z and KNOWLTOX ('97) and my own ('91, '97, '99, '02) .
